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<Abstract> 

PROBLEM TO BE SOLVED: To obtain excellent display quality without making rubbing 
lines conspicuous by subjecting only a first perpendicular alignment film to rubbing 
treatment and making a step formed on the first substrate by the rubbing treatment 
smaller than that on the second substrate. 

SOLUTION: In this device, an active matrix substrate 20 is provided on its surface of 
the liquid crystal side with a reflective electrode region 20R and a transmissive 
electrode region 20T different in height and a perpendicular alignment layer is formed 
on each surface of the liquid crystal layer sides of the substrate 20 and another 
substrate 60, to perform rubbing treatment on these layers in an Rl direction different 
from a conventional R2 direction. When the rubbing treatment is performed in the R2 
direction, many rubbing lines are caused to obtain only low display quality. On the other 
hand, when the rubbing treatment is performed in the Rl direction, fewer rubbing lines 
are caused, to attain a well-aligned state and to obtain excellent display quality. Also, 
by performing the rubbing treatment in the Rl direction parallel to the longitudinal 
direction of the shape of a transmission section, the variation in pretilt angle due to the 
difference in level can be controlled to the minimum. 
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[O 0 0 1 ] 

[O O O 2] 

/Ua^e^-^-ftif^OAaS^ 
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ro0<ici±> eimp^tt^jErojsatt^ss^i^u* 

VfcW***. ^O±T<0ffiW<?jaa«' : ? L A ? 9 0g|:: 
L.TB«I=B«4**:D A P 



[0 0 0 3] 

mwi>mtkL£ot?&mMi dap 

[0 0 0 4] ^f|w^ D A P*— KSfflt-^fcjljlSMPffl 

sro;«a*^« (*MtanAi=**«iB , r t 9-2oii7e 

[ooos] *%m*.. ±IBEIH*»ai , *-5fctol='S4 

[0006] 

[Pis^»:-r5fc«>fl)*®:] ^fswo^as^^s 

li, ffiftlMK2ft«£. l*Wi»*fc*2«Ri:fl>n 

\z&n $ tifcSi**s*i4*<m«>?Ra w^*^ & « z> ?sa 

«£=ffU IS* 1 &t£* 2 ^*L^**i.(DiS^aS 

i*iS*2S«<t y *7 sRa****^ 
[0007] fr8E^i&ffii±*e>i-*7-7'f;i'^S* 

[oooa] ^^rojsa^ssi*. sn atf* 2 s 

Sis K*iS«t^2^«fc<Dfy3f=tfe}*$=Hfcffi5m^ 

**te*<ferojfta*t^6»*-5jfta»* : &L.s ssis 

tf*2«ttii*> **i^fta>B*aif«ia>£HBi=*i Rtf 

»2SisaeiRis«^*-r^jfta«^atf&oT. *jib* 

iRiic^fcf^^^tfrfey. s» 1 sttiara^t*^ 
[0009] mrnEmmwm&tm&mmmmimtiz 

e V^ISO l=» U T I* U ft t>fll«i: -r § - 1 
[0 0 10] JJlTv ^ffll=OL>TlttBJ-r-5o 

[001 1] ^mommmmmm\zis^x^ 7f> 
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1 1 z £ o T m 1 3 & K £ f«I ± -t 4 C «k £ & o 
[0 0 12] 

[00 1 3] JUT, ***<&*K»«£B«*»KLft 
[0014] 1 ) UK*. **8ia>*iM*» 

i icisctsaaEWUfflittaftS^ttit 1 o o s^-f. 

HI (a) »«B**tt*1 0 0$ifi!t«7^f^ 

(b) ttAMHWKIIl 0 0(D8»KBBS*L, 131 

(a) CDB — B' HlZ»ofcBf®l=»fl5"r*- **** 63 
1 (a) CD A — A* <||::»-3fclBrBBtt* «»XSSSt 
fi4 (b) IC^o 

[00151B1 (b) iZTFLtz&vlz^ AAft^KIB 

fc»M4ois*LT:i*5p i 000ft 

/J\0>*^fl>»ttt JSM*«1 9ICcfcoT£t 

afiWafc***^*, »S»4 0<DJS*I*, KttflMfctt 
IvTlSd r Tf*« , M&mMX*ted t (dt=2dr) 

tzfc-nfo&a dt=2d r*<»*Ll^ 
B«-eB«BJE-r*ttf*^. d t>d rt» 

*Ui*l\» ftfflttlCl*. d t I£#i4~6 /imtJ, d r III: 
JjSl2~3 /imt'^p "T**?*, h»J£X 

fttl^S. E»I«1 9*<B*LfcJ:3l=Blfii* 

[0 0 16] CO^aic. BBfiltMfflBA>B«tttt 
1 OOIC&LVCI*. ^I14O0S$^M^ (K 

^?7h'J*Xi«2 0fl)iSMSliII^ JK* 

je»«««* 2 o r <t aasnffi** 2 o t t **rr « • 

■»«2oatfeo0*BB4OBBBlcl*, B«B« 



f^?7hU9 x&fe 2 o ±a>BlinEMK£. S1 1 

sir 1 -e^Lfc^rSji^^tf >^«as^ffiLfco fl%ii» 

MliiSaiRjffllJ A L S 2 O O 4 (B#*J*=rA») *Bt» 
i«8 0nmt«*9l:S«U 18 0°Ct2MM 

Lfco Z0>7$T<f ^hU*xa«6 0icu-a>B 
(Dffii^fflt^-CP-^— S3feSCl 0 O r prru aSftOJUU 
Ml OOOmm/m i n T?^ tf >#S&S£fT ofco 

[0017] mi#<Dfefk&mmm\zte\f &?\f><? ft fa 

it. Hi (a) (D^mR2-C^Lfc*|Sl 

-efe& 0 u^u^fes R2<D*tpjic^e>^M^*^f 

SB«Lfr»&ft*^ofcG>l=»L* R10>2iMl::?t? 
«tttttf**FC. 1 0 0 

[0 0 1 8] Cl+LliRKDSfillC^e^^Lfca^, "7 

i*. bi (a) tpoi&mmmzoTcommcomcomat 
pcnzhxfo&tf, Rzofimz^e^VLtzm&it^tf 
xfmom&tfma, p s dcb&mzmtz&ztiz 

fcVK RlSffill^^lfV^Ufcill^lCit^T, ^fcf>^ 

Uf -f iU h ft ©KfeO* *a/hBfcH £tl%>Z.£ 

Wlll*lt**©Kli*W*©«^ SE*EP*n-r 

aui»*ttBiiB«i*«*6*™** 

I*. K*»^3~2 0«4;l^5««T;i/*ii/«"C*«^ 

btf&<. *oariasi*[Rir-Se36UT:aj^*iiif4# 

BKHBlOTifc^ftfrftaSoaEB^W^ 



mman^m^tzm^s ^exf&miztt-t&mm* 

[oo 20] *wm#-ei s o zisy&mz'tt't&m 
m tit, ti&m&tiLPMzte^T. ^tfXfXfak^lrTT* 

KBJbl::* *SE»t LT(D«&CD^-h/*X 

[0 0 2 2] cco#«*Bffi3b<13«**tfcfi«WCDWI«P 
IC!*, >f— h/<X J 7-f>2 2^t»ifS**«fC[filAxor® 
K$*tfc^— h«tt2 3A<#tt**LTfcy, HCD^-h 
««2 3 (D*fi««P»IZX^ yf-ZsVm^t LT*Bt 

(TFT) 2 1 4f»jftS*i'Tlt«. ±JB*— b 
l@2 3liTFT2 1<D~SPS«t«-r^o TFT 2 1 

I*, si 4 (b) iz*-rj:3iz* #9xxci ia>±ic» 

file $ tltz±mf~ ht«23 (D±*(ClHia$tl-C 1% £ c 

Tfey. y-h*6»J«1 1 a<D±lCtt, y-Hi2 3 

[00 2 3] za)*»Mz 7±©BM«oT-» 

[0 0 2 4] V-X/\ f X7-f>2 4lj:V-Xig2 5|:: 

tlfcV-X*»2 5<D*«Sffl^y-h«ai2 QG>±lzm 
^It'liS^t, §TFT2 10)-M«ffitl)o 

h«^2 3co±izii > v-xtS2 stizmmziz 

if. fro, ^-hm«S2 3i:(*$6S«flg-t?M*LTTF 

T2 10 KU-f >*ffi2 67b<=J>^<7 MI2 8±f=Klt 
&*LTl*«. fit, £(D KU-f >fS2 6l*T*««i 

[0 0 2 5] ClGD<b#. T*fcm*l3 1 a h&.WLO'f— h 
/^>2 4t^ y-h««Kl 1 a ^Ltl^ 

So coTifeia3 1 a *nia«sWHE 



iz-T * - £ aWTUB £ £ * 0 
[OO 2 6] ±ifiLfc*K»a!l*a>iaott»A^6 
ft*RltfBai 9<DTI^f*, ^37XM1 1<7)±l=^> 
^Afc^fi£LfcBSSa)iBl^ffl51 4 a*5*tfJ5S<B«l* 
08iM4b£u Clttt>aSi5l 4 afcjfctfl 4 bO)±[Z]& 

fife * ^fe«»T*stsi^ 1 5 1 tmtt * o 

[OO 2 7] uOiS^MIl 5<7>±ig®!£. ±i£L 
fcOi14afc<fct/14ba)ff&:c):y, %LWft%>WWt 

[00 2 8] ±26UfcOffl5l 4a6cfctfl 4bfl)±lC# 

A I IC*yWja**uT^fto «*3* RSt*ffi1 9l4a> 
h*~/U2 9£#LT KK>i«2 6i:lS»l; 

[0029] ^fc, *nw<z>mM&mmmM0}&m&m 

*t#k $J;Ll£ ITO (Indium Tin Ox Id 

ffiscor^ T-f ?7h'j* xs*k 2 o ^nai-efe&sa* 

TKWr*. 12 (a) (b) % H3 (a) (b) , B 
4 (a) (b) its B1 l^tTftMEMMOA-Att 

[O03 0] *lJ\ 1212 (a) iZ^-Tcfe^^. *7XI 
«1 1±ICI*> Cr, Ta«:^6ft4aft<Dy-h/< 
X7-f>22 (Bi1#HB) t, CCD^f— h/^X^^>2 

[0031] fits ^^LS^f— h/^X9W >2 2fe<t 
^-hfft2 3^Iot, ^7Xgffi 1 1 ±<7)±ffi 
|:, SINx, S i O xte^&ft^^f— hMMM 1 
aAt»J»StlT33y. V-ht«2 3<D±*(D^-Hft 
»IK 1 1 a ±|C[£, #Hv «j3>(a-Si) 
i*/ya>, C d S eftif^6«:*¥»*B2 7#»A 
StfC^4« fit, C0>**f*:Ji2 7(DM«8SWI=l*, 
Sfa»S/'Ja> (a-s i ) #£^£#5=J hii 
2 8, 2 8 7b<}|0fS*^Tl^4o 

[0032] ^C7)=3>^^ h!28, 28(D5^0-S 
iWillCl*, Tu Mo, A I fciffr&J&SV— X1I2 

412 5i:!^<ifc. T i , Mo, A I Kb-f 

[OO 3 3] ftfe, *»tlX'tt, *7^Sil 1 

LTtt, «7Lli3— ->^tt3SO>#7 0 5 9 0>J»* 
1 . 1 mm<D^CD^^L\fc 0 

[0034] fits H2 (b) iZ^-r^ai^. V — X 
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1 £ffltvr. zco&j&mz i oM&tmmzT&mmQ 

[0035) #fcl^T, M3 (a) IC^f £ 5 13, V — X 
/<X^*f>2 4£#tfiM-3 I TOl3 0^A*^^lr. 

[0 O 3 6] **16»1B1 Iwfe^TC*. y-X/tt9l' 
i/2 4**J***ll**JlJi3 1 t I TOB3Ot02 

X / <X ^ > 2 4 CDW*9 S'>3fe < "T ^> = ^ ^ ^ 
[0037] TO®30gffl^t, COMTOlB 

3 0O»*iHli»l=«*tt*irtt4aWMl 8& 

xax ^ -r > 2 4 <D»«»r= raWM-ff y at? c £ *<*t? 

[0 0 3 8] SfelC. |gj 3 (b) dTF-Tcfc^f^ iS3fct£*£? 

st(7>u^xhMi zfrbft&ikitk LZtitzmwmmz 
[0039] ^^t's z.<D&&ummzr*f£$tLt~£hW 

1 4afccfcl^1 4 bCD^^P-bXlCOlM:, E9 5 

(a) ~ (d) *«L^T«lJ|tlCBlWr*. 

[0 0 4 0] @5 (a) [Cflt-fJ: 9 |C, *7X|| 

«1 1 C^»I4* B3 (b) iZTjkf&vl-, tivTs&m 
1 1 ±|=», &m® 3 1 tTifemffi3 1 a ^fttRIClPrt 
S*lTI**o ) 0>-tl=, fi8«tt»BSA^&**L/^X hit 

#»^fcSO F P R - 8 0 O0Bfttt»lll*, »*L< 
(i5 0 0 r pmfr&3 O O 0 r p rru #3§iSK£j8 1 "CI* 
1 500 rpmt*30g>xeV3»hU UvX h§l 1 

[004 1] COD US? X HK1 2tfimtfL%tii±ii 

^X*«1 1 «*tf9 0°Ct?3 OflUCJU*— *T 

[0 0 4 2] ISt^T. Heic^-Tcfc^ft. «*l#E(*i 

3 clC2SS(DPH^CD^^— >TL1 3 a, 1 3b#M 
S^h/Cl**:?* h"7X£ 1 3£ffifflU Cfl)7*h7X 
i?13^ H5 (b) [Ztf-T^KUvX h«1 2<7)± 

[0043] aas, ^xm^ffii icfcit*^* hTx^ 

1 31*. E15 UmO>Fl&&L,tz*W— 1 3 a fc, 
K&3 0mO>Fi»*Lfc/<*-- >TL1 3 b<hA<7>^A 

■raatttftyiit*. 



[0 0 4 4] *|C, «AttKSCJ6ft»<J!)NMD-3^6 

~#<OE»SMB«*ffifcU X«0Jltt«fM*aip1 4 
a ' , 14b' a^Mfll*A«*tft» ztb^afflu 4 
a' , 14 b' l*J:<ft35<fl3iot^^*SIJ6f^ffil "C 
I*. HS5 ^m0/^- >ft1 3 a[C e fco-CiB$2. 4 
8 /im(D&fiM 4 a#ff£l£**U Ilg3 /im(D/^-> 
El3blCcJ:ot«$1. 6 4/imCD&fflJl 4 b ft<9&Jft 

[O O 4 5] AM 4 a' . 14b' <D&£ 

Its — WLl 3 a, 1 3 bflD***, B#H#ISk » 
«B»I«rcJ;oT*ftsS**c:i:^1B-e*y. 

?Li3a, 1 3 bco^^^i: itts ±awoiM XlcH 

[0 0 4 6] EI 5 (d) (C^-fcfcdfC. &SM 4 

a' , 14b' $»*Lfc#?X«R1 1 £2 0 0°CT! 

(c) i^Ltz^o\z±Mm\znm^m'r^mm^Mz 

££<DdSffl51 4 a' .14b' SKflbS*i4-C. ^SWft 

<&ofc. o*y**tLSftfcKiBiBn»tta>ia«i 

4 a, 1 4bJMtSo 

[0047] M3 (b) ir^Lt-ck-pftCj^ 1 4a, 1 
4 b 14, ±&LfeJ:3ttxaf=J:y»rt3*k«. 

14 (a) (C^-Tcfe^fC, »^»M*tf7XiiSl 

1 ±|^fcf>a-Mt/^-^>^U 
Ml a*»*Lfc. *5H t «MitUTI*, ±*£LfcO 
FPR-800SffiIL, ff$l<tt1 000 rpm- 
3 O 0 O r p mT?X tf >n— h*T*. ^MMMB 1 *C 
2000 r pmT?xe>=3— hlfco 

[0 0 4 8] cw^y. ±*H*<a*rs***Lfc 

[0 0 4 9] Jtelz, B4 (b) left*- J: 31::* _t$Lfc 

ai «Atfx/<^*y>^-r*ci:rc*y^j«L 

fee MiH 9lc^ffif *CDIr5ILfctt$4i:L-CI4. 
AI^AI «5tf*3feKWa*©K^T a. 

9<Dfl[Si: UTI4. 0. 0 1-1. O/imltfflLt 

[0 0 5 0] **«S»»1 iCtet^TI*. MBJmftl 8* 
V— X/^X^-f >2 4A<^1SIS3 1 t I TO® 3 OtO 

[OO 5 1 ] aEcte % 3?^- h^X^ 1 3<D/<£ — >?l 1 3 
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[O0 5 2] ±IBMkJMRl "CI*. 2 0<DK£*< 

^isctwzffifcif. ia»*«3-3(DK*Tf**fcaoia± 

[0 0 5 3] fc«U 0»*2 0ia±<W»**<Iltt*fii 
[0 0 6 4] Q* 1 4ai1 4biS»«tS 

oFPR-soogfflwL^ #*wr*;:*u::i!H5 

<fcl\> JK9[J6fctt«a>OMR-83^ OMR- 

85. ONNR-2CK OFPR-2, OFPR-83 

o, ^fci*oFPR-5oo?s<!f"efeor*icfc<. m%> 

UM*S hiple yttSi^T F-2 O, 1 3 0 0-2 
7, *fcl±1 40O-2 7T?fcotU^o * SIC* 3R 
l>n$!lO)y* X, «7,K7 7-f V^5#/l4±S!a>R 

W-101, B*fcaSa»0>R 1 O U R63 3«T? 

[0 0 5 5] ±lS*ifi»»1 tFI*. X-fyf^yjU^fc 
LXTFT21 £BH*Tl*&J&<* *«WttC+l|cH& 

HflD^-fvfVyHf, «*JiM I M (Me t a I 
— Insulator — M a t a I ) y^sf— 

fet>o «*«, [17 (a) &tf7 (b) IzMjZmZTjk'? 
»J8LT*J:1,\,, 17 (b) I4H7 (a) <DC-C & 

mtfi. jx.mnm<»-&%< yto^fc^#ttL-ci>sfc 

±u:ft<&4e:i(4ft^ofc<&ic»u 1217 (a) te* 

Ltz:mizm&mmzoT f *«wtr*t* ubmwi*t? 

9 tf > y *K» i=*r L T 9 If > y *JMB C 4 R2I*<#« L 

c*tic*ya*i=**9tf>^*o)*aa)8L 

[0 0 5 7] (XM»>2) #MSff£$2-Cia, 011= 



[0 0 5 8] IH8I*. ^i6]36ffi-efe^*9-7^;u^- 

JfiBOOTMlffc^ H9 (a) I*, 08<Z>D~ 
D' ttK&ofcttiDKlBBk 09 (b) M8(DE- 
E* aiz»o«:WnBT*ft«« *9X»«6 2±IC*. 
Ms t^bft^*7-7-f^-l6 4R, 64G, 6 
4B3b<, «1. 2/lmO>Jf *T5»*4#lTjsy, *©± 

rc®?j«a-efe^ i to16 e&Mf$t$*iTi\&o zti 

[0059] ±S0)7^f -f^KU^XS«2 0t* 
/U*-*«6 OJiUmUBABlJ A LS 2 0 O 
4 (B4:«rt=rAtt) *BW3&«8 0nmt«:**5l=Hi 

ml. i s o°cv zmmmmLtzo ^.o^m^mi^i— 

3>8(Dt$fflt>tD- 9— HKIfcl OOrpm, X£ 
©SyiSlOOOmm/mi n 7?9 tf >^MS*fxo 
fco ;rcDB#9 If > l*^ I238CDD-D' f&£SFfif& 
#FrJ (Y#M) Kfifofco 7ff^?-7 hU^X*«IZ 

60tfi, 3/£mC0^^--1f--S*LTX7K**>»JBl- 
m»*tt^A0>»**f» (M J : ^^tt«) 

7^m§6 4 1= uri*s*<* *<d«« 

ftm^Tfr* h "J i?XlS2 0 ictb^Tffi^TS 

**</h*<, d-d' ftm~W-?f\z s ?\£><f9lkmi'%>c 
tiz^-oX^ «i-«:IBfi!«»J**aa»4 0|c#A*C 

abt#<E-r ar^Tr-r^ by *xat«2o*9e>yffl 

[0060] (^js^hi 3 ) ±^a>mmmm i t?i*. 

jBL^TKMiia«w«aift a t«. M«tmafi«tt. Kit 
«£*rr* *iB»ffli rci3i>-ci*. as^DQi»i*w*ra 
[0061] sio (a) it *mi&ffiWto>)&M*mm& 
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(b) fcfc (a) <Z>F-F' mi^^t^Mm^Tfk 
t. BIO (a) \Z7riLtc^5\z s T>7=r4-3^ hU£ 
x&«8o£±:£fr &*ft#*»U:i8i& 
«tt««aoT3WEaft^irH:it6#v. **i*mr>&oXz 

&mmm&MB o R^Ki+bttti^o R*Mt««w«8 

O ROO^SUl*. hIB« 8 2 t V-X1B«I 8 4 CD«IC 

8 0TWW-HII8 3 «tfy-HE«8 2) £FsJ 
8 9jb<Sfttt&*lTl^<5o 

[0 0 6 2] 1211 O (b) Iz^Lfccfc-plw, EStJl8 9 

at uT«ffi-r*aw«tt8 8A^**4xti>^o sit 

18 9<t3Sejma8 8 Jh/Ct^* JRSf»8 9£ 

l*8 0R^ii!ct?)o 
[0063] 7^f-f^hU*XiS80(i, 

^-KIffi8 3, h5Ef&8 2&tfJ59ffi8 9 
-^£o y-h«S8 3, y~hSB«l8 2&tfJEatjl8 9 

-S i JS 9 5 NHL /^-n>^Lt, TFT 

8 1$Mt§ 8 V— XiBia 8 4 (D-Wi: ft 4 &HS« 9 
7bir, KU-f >~-^*a^«E»9 6 ir^Pl-^P-tJ 
Xl:t»*t*. *»96ttTFT8 1 CD Kb^>S 
tl9 5!C-ffl5m«L*$l^IZ}SS|$^TlN^o mW&M 
#*4 (#J*.tfs I TO) £X/^*>£lCcfcoTMtU 
/^-->^Lt, iS^SaS 8^1^V-X1B«8 40) 
±l9 7a*iffi« 0 SSUJIWIBSI*. 

i:Ml. *fe*»at lt«ttt«o fflPJ«ffi8 8tt« 

189 6 u:— mum- « cti:*yTFT8i«)KK 

>««9 6lC*««IlC«**tir^*. 

ihtiT FT 8 1 gI9/^-^3>H9 8*<»JS£*1 

•So * 

[0064] C^^SgtdSlSBeiPlffi (=FHJR) «««« 

ai=s*-r*ssA<d>ftt^iAi (Sji«ai®i«8 0T<ofi 



sai+riiE-r -s c 1 u mw-t & =. t a<T?£ « „ 

[0 0 6 5] 

n * sss-r s - t *<Tf # -s o 

[ISIEfl&fdSlllfcBilUn 
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